Background
Due to below normal snow pack and rainfall, much of the Western Sugar Cooperative growing region of the central high plains and Rocky Mountains will likely be facing yet another year of limited water supplies for surface water users. The drought has also put pressure on ground water users. As water levels decline, state and local agencies are implementing pumping restrictions to extend the life of the aquifers and/or maintain stream flow. As a result, many growers are concerned and questioning their ability to grow sugarbeets because of the quantity of water used to produce a crop.
Because the sugarbeet growing season is long in comparison to many other crops, water use is expected to be much greater. But in fact:, sugarbeet seasonal water use is similar to that of com, averaging approximately 24 in./yr. On the other hand, drought tolerant crops such as winter wheat and sunflower can use 20-24 in. of water each year. In the case of wheat and sunflowers, drought tolerance doesn't mean low water use, it merely means the plants are capable of extracting more of the available water from the soil. It also means the plants preform well when subjected to plant water stress. In this case, drought tolerant crops can extract approximately 70% of available water from the soil where the normal recommendation for sugarbeet is to generally allow no more than 50% of the available water to be extracted before irrigation begins.
Previous research on water stress of sugarbeets has been studied during the early and late stages of growth. In those studies, early season water stress tended to impact crop yield more than late season water stress. Part of this is due to the lack of root development early in the growing season. Early in the season water stress can be more significant because roots are near the soil surface and can be subject to water stress in a short period of time. When the crop reaches full cover, the plant has developed a more extensive root system. By harvest time, the plant root system has developed even further providing the plant access to even more water that is being held in the soil.
Preliminary results of induced water stress during mid season have shown that sugarbeets can produce root yield in excess of 30 tlac. During this evaluation, soil water was at or near the permanent wilting point for a two week period to a depth of 3.0 ft. Irrigation water withheld during the water stress period was approximately 8.0 in. This is approximately one third of the total crop water requirement for sugarbeets. It was theorized that as water stress increased and the surface soil dried, root hairs near the primary root were reduced resulting in a reduction in tare. Whether these plants compensated for the lack of water in the top three feet of the soil profile by effectively using water from greater depths or were simply able to maintain plant health during a period of water stress indicated the need for further research.
Early and late in the growing season, crop water use is less because crop water use requirements are less due to cooler temperature and reduced sunlight. At the same time, the probability for precipitation is greater and allows irrigation systems to more easily keep up with crop water demand. During mid season growth, irrigation demand is high because precipitation is less and crop water use often exceeds what the irrigation system is capable of delivering. To adequately address sugarbeet production with limited water supplies, water management practices for mid season must be studied to compliment the early and late season water management practices.
Objective
Determine the response of sugarbeet when irrigation is limited and water stress occurs during mid-season growth.
Procedures
Mid-season sugarbeet water stress treatments were established at the University of Nebraska Panhandle Research and Extension Center in 2004 , 2005 and 2006 . Soil type is a Tripp very [me sandy loam with a water holding capacity of approximately 1.8 in.lft. The previous crop was com harvested for grain and the plot areas were plowed and packed twice before planting. During each of the three years, furrow irrigation was used to establish the plants and to provide early season irrigation. A solid set sprinkler system using Rainbird 3500 Series popup turf sprinklers was installed each year to isolate treatment areas and provide a uniform water application for the balance of the growing season. Sugarbeets were planted in 22 in. rows. Each plot was 12 rows wide and 24 ft long. Nozzles were adjusted manually between irrigation treatments to insure proper coverage of the sprinklers.
To test water treatments, a randomized complete block design was used. Each water stress treatment was replicated six times. Two varieties were selected to be planted in a split plot design but due to weather and seed problems, 2005 was the only year when two varieties were grown. Varieties planted, planting date, plant population, and harvest date are given in Table 1 Precipitation did not play a significant role in providing supplemental water during the water stress treatment periods of anyone of the years. The only significant precipitation during the treatment periods occurred in 2004 when the experiment first started. Precipitation during the water stress treatment period is given in Values followed by the same letter indicate no significant difference at the 5% probability level. Values followed by the same letter indicate no significant difference at the 5% probability level. Values followed by the same letter indicate no significant difference at the 5% probability level. In each of the three years, there was only minor visual evidence of water stress to the plant canopy observed on hot sunny days. Even then, plant wilt was minimal and could not readily be seen. Only a sample of soil water content results are given with this report. In figures I and 2, soil water content, measured with a neutron probe in 2006, is given for water stress level I and S.
In figure 1 . soil water content at the five foot depth shows an increase in water content from early in the season to late in the season. This increase would indicate that excess water was available to increase water content. [n contrast, figure 2 shows the soil water content for water stress level S. In this case, soil water content early in the season at the five foot depth is greater at the beginning of the season and decreases late in the season. This would indicate soil water is being extracted by the plants. The results of these experiments indicate that sugarbeet can withstand significant water stress during mid season yet still produce good sugar yield.
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